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LETTERTO THE EDITOR

Effect of preconditioning the pelt to diffe-
rent pH levels on heavy leather
tannage

The phenomena of swelling and
plumping have great significance in the
manufacture of heavy leathers. Swel-
ling tends to make the reactive groups of
protein accessible to the tannins by
widening  the 1ntermolecular spaces and
by the rupture of crosslmks partlcularly
H-bonds due to the coniraction of protein

chains and widening of the gap between

ad]acent collagen chalns in’ certain re-

gions.!" 'This influence of ‘swelling tends

to increase the fixation: of tans. In sole
leather, where compactness, lngh wear
resistance and hlgher yield are lmportant
it is customary to allow the pelt to ac-

quire the desired swelling-during liming
hy means of suitable add1t10n of alxah

Marriott2 while studying the swelling
of collagen, found that the” acid swelling
commenced from pH 3°5 downwards and
alkaline swelling from pH 9-5 upwards.
The swelling is minimum at pH near the
isoelectric region of the pelt.

It was attempted- to. sudy here the
effect of preconditioning the pelt at dlff-
erent pH values on the speed of penetra-
tion and the extent of fixation of vegeta-
ble tannins.

Experimental

Ai'heavy wet salted buffalo hideé was
soaked and limed &s in sole leather tan-

Table 1
DEGREE OF SWELLI\*G

" Mean thickness (mm) Wexght (g) "0, increase/ Degree
pH - — ‘ — decrease ‘of
_Initial Final Imtlal ' Final in wt, - swell;ng
2:5 52 -3 264 29-5 11-74 253-0
3-0 52 7:2 264 29-6 12-02 255-0
35 5-2 69 268 30-0 12-00 2550
40 51 57 23:3 24-8 650 2415
45 51 5.0 241 239 0-80 225-1
48 52 5.1 26-2 260 0-75 204-0)
53 52 2.9 248 240 3-20 220-0
58 54 53 253 251 0-80 224-C
Control 5-8 54 e 23:0 i e

224-9




ning, After fleshing, scudding and wash-
ing, small pieces (6cm. X 6cm.) weigh-
ing approximately 30 g, were cut off
from the butt portion of the hide. 'The
pieces -were - completely delimed - with
boric acid and then washed well in re-
peated changes of distilled water.

Using: the buffer "system of sodium

acetate and hydrochloric ‘acid (50 ml.
0-5N CH3COONa '+ N -HCI in “vequired
quantity diluted- to: the desired float)3
buffer solutions of pH -values varying
from 25 to 58 were prepared. Delimed
pelt pieces were wiped free of surface
water, pressed well between folds of filter
paper and then welghed their thicknesses
were. measured to the approx1mat° cor-
rection. They were then put in the
above buffer solutions (400% foat on
pelt Welght) of different pH values and
allowed to  remain there'for 48 hours.
During this period, the pH was main-
tained at the appropriate levels by small
additions of 'dilute "hydrochlorie - acid.
When: the system attained " equilibrium,
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EFFgCT OF Pﬂbﬂ SWELLING.
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DEGREE OF SWELLING

Fic. 1. Effect of pH on swelling

Weig_l_ledand thiéknéSses measured. The
degree of swelling in each case was cal-
culated; the findings are given in Table 1.

For the caleulation of -the degree of
swelling, one weighed piece was comple-
tely dehydrated in several changes -of
acetone; air. dried; and dried at 99-100°C
to constant weight. 'The loss in weight
was noted and ~the degree of swelling
calculated in terms of the content of
water in grams associated wih 100 g. dry
pelt: The ratio between the original wet
weight and the final dry weight was used

the pieces were taken out, pressed, for calculating the dry weight of the ex-
Table 2
RATE OF PENETRATION

pH

of :precondi- 2ndday 3rdday 4thday Sthday 6thday Tthday 8thday 9thday

iioned pelt
25 Negligible Trace <33% 33% 50% 175%  Full  —
3-0 . 33% >33% . Y - -
35 <33% 8%  50% 5% 5% Ful = — o
4-0 ‘ » » » » 90% » - —
4-5 » o » » o ’ — —
4-8 s » » ”» Full — — [,
53 » " ” ' " — — —
5-8 » ”» ” » 90% Full — -—

Control Full — —

»




perimental pieces put in the respective
buffer solutions.

1t may be observed from ‘Table 1 that

there.is increase in weight and thickness

in lower- pH range (25-4°0) ,~while at
higher pH values especially in the iso-
electric region there is slight depletion
and loss in weight. The degree of swelling
is maximum at pH 2: 5-3:0 and minimum
at 4-8-5-3 (Fig. 1).

- Next, the pieces were taken ior vege-
table tanning; ‘they were- not«washed
since pH and physical co'nditié of the
pelt pieces may alter. They wererplaced
in wattle liquor  of 25°Bk -and  the
strength was raised to 50°Bk after:three
days. This corresponded to a total tan-
nin concentration of. about. 30% on;pelt
‘weight and the pieces remained. in’ the
liquor for 10 days. The extent; of pene-
‘tration was .observed each day 4ill ‘com-
pletion. .The observations are. recorded
in Table 2.

It is evident from Table 2 that the

penetration is very much retarded.a’ the

lower pH values viz,, 2'5 and 3'0. The
pelt adjusted-to pH 25 prior to {anning
tended to’ cause ~precipitation of ‘the'tan
liquor. Near the isoelectric region of the
pelt, the rate of -the penetration is fairly
rapid and-slightly better than that of the
control.

The tanned pieces were washed, very
lightly oiled, ‘allowed ‘to dry and then
weighed; the yield was determined. The
general physical * characteristics - of " the
leathers were also comparatively assessed.

Table 3 shows that the pieces tanned
at pH 45, 4:8 ‘and 5-3 possess good
colour, desirable" feel and “reasonably
good - yield. Preconditioning - the: ~pelt
below 8°5 i.e.; allowing the pelt to swell
to its maximum; does not seem .to be de-
sirable, since apart from the very slow
penetration, the: final leather is exceed-
ingly hard and also-its colour very dark.
At pH 25 tendency for precipitation
was observed initially and this would ex-
plain’ the ;fcorripératively' Jow uptake of
tannins and the low. yield. pH values

Table 3
PHYSICAL .PROPERTIES OF TANNED LEATHERS'

pH of
No. preconditioned Colour Feel Yield (%)
pelt
1 2:5 Dark: Hard and tough 61:6
2, 30 - . 71-4
3. 3-5 Lighter -thanal, Qut:-darker than.9 Tess hard 14
4 40 Lighter ‘than-3 Less hard than'3  67'5
5. 4.5 Good ¢olour, better than 9 Same as 9 71-0
6. 4-8 # » 68-5
1. 53 " Softér than 9 67-0
8. 5-8 Satne as 9 Same as 9 57-0
9. Control — - 59:0°




Table 4
CHEMICAL ANALYSIS OF TANNED LEATHERS

pH Water .'Hidé |
of preconditioned Moisture solubles substance Fixed tan ‘Degree  of
pelt (%) (%) (%) (%) tannage
25 13-62 1-36 47-37 31-65 66:8
3-0 15-25 10-14 40-06 34-55 86-2
3:5 13-50 10-01 43:05 33-45 77
4:0 15-00 9-80 42-66 32-54 76-3
4-5 14-50 11-0¢ 42-28 32-22 76-2
4-8 14-00 10-50 43-30- 32-20 74-3
53 14-20 11-20 43-00 31-60 735
5-8 14-10 12-00 43:50 30-40 699
Control 14:95 9-68 47-57 27-80 59-0.

above 5:3 tend to soften the leather and
the yield also suffers in comparison,

The pieces were analysed to ﬁnd»the
degree of tannage and the results are
shown in Table 4.

The results show that the fixation is
makimum in the case of pH 3 and is on
the decrease at higher ‘and Ilower pPH
values (Table 4). There is a steep dec-

line in the degree of tannage from pH

3-0 to 2'5. At the higher pH values 3-5-
5'3, the decrease in degree of tannage is
very gradual (Fig. 2). The tan fixation

So’-

DEGREE OF TANNAGE
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Fic. 2. Effect of pH of the preconditioned pelt
on the degree of tannage

is quite good near the isoelectric region
of the pelt. Since at PH 4-8-5:3 the pene-
tration is also quick and the Pproperties
of the tanned leather are better than
those of the control, it is felt advisable
to precondition the pelt to its isoelectric:
point while aiming at rapid tanning5

Conclusion

“The delimed pelt pieces were allowed
to swell in buffer solutions of varying pH
values  (2:5-5:8) and after measuring
the extent of swelling as nearly as pos-
sible they were tanned in wattle liquor.,
It was observed that at pH values 3:0-3-5,

‘where the sWelIing was maximum, there

was very good fixation but the penetration

‘was very slow and the resultant leathers

were hard and dark. At pH values near
the ' isoelectric point (about 5), the
penetration was quicker; the tanned lea-
thers had a high degree of tannage and
good physical properties. Hence it is
considered that pretreatment of the pelt
to its isoelectric point by means. of suita.



ble buffer systems is'very ‘beneficial for
rapid tanning processes.
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